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INJHFjCLATMS 
Please amended claim 14 as follows: 

1.-13. (CANCELED) 

14. (CURRENTLY AMENDED) A method for fabricating microdcctromcchanical (MEMS) 
structures in a metal substrate, comprising: 

providing a mask layer on a top surface of a metal wafer, 
patterning said mask layer co form a mask defining a MEMS structure; and 
deep etching the metal wafer through said mask using metal anisotropic reactive ion etching 
with oxidation to provide a first cavity corresponding to said MEMS structure in said metal wafer. 

15. (ORIGINAL) The method of claim 14, wherein said deep etching further includes: 
depositing PECVD oxide on all exposed floor and wall surfaces of said cavity in said wafer; 
removing the oxide from the floor of said cavity to expose said metal wafer; and further etching 

the exposed metal wafer. 

16. (ORIGINAL) The method of claim 15, further including: 

etching to undercut the exposed wall surfaces of said cavity to produce a released MEMS 
structure. 

17. (ORIGINAL) The method of daim 16, further including depositing a conductive layer on 
at least a portion of said mask layer. 

18. (ORIGINAL) The method of claim 14, wherein said patterning and deep etching steps 
defines a released metal MEMS structure surrounded by a cavity, the process furdicr including: 

filling the cavity around and under the released structure with a deposited insulator; 
removing die insulating mask layer on said structure in a region where electrical contact is to be 
made with said structure; 

depositing metal to make contact widi said structure; 

depositing a second insulating layer over said contact metal; and releasing said structure. 
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19. (ORIGINAL) The method of claim 14, wherein said deep etching using metal anisotropic 
reactive ion etching comprises: 

alternately and repeatedly applying an oxidation plasma and an erching plasma ro said wafer to 
cyclically oxidize and etch meial exposed through said mask. 

20. (ORIGINAL) The method of claim 19, further including varying said oxidation plasma to 
change the quality and diickness of oxidation of said mctaL 

21. (ORIGINAL) The method of claim 19, further including varying che amount of oxidation 
and etching performed in each cycle to controllably etch a cavity in said metal wafer and to control the 
surface roughness of cavity walls. 

22. (ORIGINAL) The method of claim 21, further including controlling the etching of a cavity 
ro produce a released meta! structure in said wafer 

23. (ORIGINAL) The method of claim 22, further including implanting ions in said released 
metal s true cure co change the composition of the metaL 

24. (ORIGINAL) The method of claim 23, wherein the metal of said wafer is titanium, the 
method further including implanting selected ions in said released metal structure co change the 
composition of the metal co a selecced one of the group consisting of Titanium Carbide, Titanium 
Boridc!, and Titanium Nitride. 

25. (ORIGINAL) The mediod of claim 21, further including controllably etching said cavity to 
produce substantially vertical cavicy walls. 

26. (ORIGINAL) The method of claim 21, further including controllably etching said cavity to 
produce capered cavity walls. 

27. (ORIGINAL) The method of claim 14, further including stacking and bonding multiple 
metal substrates containing MEMS structures. 

-3- 

G&lC 30794.169-US-Ut 

PAGE 7/14 * RCV0 AT 4/3/2006 1:44:58 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/19 * DNIS;2738300 * CSID:+1 31 0641 8798 1 DURATION (mm-ss):03-56 



04-03-2006 1 0 :.04AM FRQM-Gatas & Cooper LLP +13106418798 T-267 P. 008/014 F-532 



28. (ORIGINAL) The method of claim 14, further including enclosing said fabricated MEMS 
structures to form an enclosed package. 

29. (WITHDRAWN) A method of fabricating a metal micxostructure, comprising: 
forming a metal membrane over a cavity in a substrate; and 

micromachiriing the membrane to create a released meal microstructurc supported by said 
substrate. 

30- (WITHDRAWN) The method of claim 29, wherein forming said membrane includes 
maarotnachining said metal substrate to form a cavity covered by said thin membrane. 

31. (WITHDRAWN) The method of r 1 **™ 29, wherein forming said membrane comprises 
bonding a metal foil over said cavity. 

32. (WITHDRAWN) The method of claim 29, wherein said metal membrane is uranium, and 
further including treating said released metal micro$tructure,by ion impkntation. 

33. (WITHDRAWN) The method of claim 29, further including covering said released 
micros tructure with an insulating layer and covering said insulating layer with a patterned conductive 
layer to form capacitivc plates and conductors, 

34. (WITHDRAWN) The method of claim 29, wherein micrormchining the membrane 
includes: 

providing an insukring layer on a top surface of the membrane; 

patterning and etching said insulating kyex to form a mask d efinin g a microelecuomechanical 
(MEMS) structure; and 

etching said membrane dirough said mask using metal anisotropic rektive ion etching. 

35. (WITHDRAWN) The method of claim 34, wherein etching said membrane includes cycles 
of alternating oxidation pksma deposition and etching pksma to provide deep metal etching while 
maintaining feature geometry and size. 
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36. (WITHDRAWN) The method of claim 35, further including controlling the surface 
roughness of sidewalk of said etched structure by altering die amount of oxidation arid of etching in 
each of said cycles. 

37. (WITHDRAWN) The method of claim 38 3 wherein said metal membrane is titanium, and 
further including treating said released metal microstructure by ion implantation to transform the 
titanium. 
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